c-Jun terminal kinase-2 gene deleted mice overexpress hemeoxygenase-1 and are protected from hepatic ischemia reperfusion injury.
Targeted deletion of c-jun amino terminal kinase-2 (jnk-2) upregulates the activator protein-1 transcription factor system. We hypothesized that this would lead to induction of hemeoxygenase-1 (HO-1) and confer protection from hepatic ischemia reperfusion injury. Wild-type and jnk-2 -/- animals were subjected to hepatic ischemia reperfusion insults in two models: a total hepatic ischemia model involving timed Pringle maneuver, and a partial hepatic ischemia model involving selective occlusion of the portal pedicle supplying the left hepatic lobe. Optimal durations of injury were calibrated for each model. After 24 hr, animals were killed, and blood and tissues were collected for alanine aminotransferase, histologic injury scoring, and other analyses. Before total or partial hepatic ischemia reperfusion insults, some animals were subject to HO-1 inhibition with chromium mesoporphyrin IX or Kupffer cell depletion with liposomal clodronate. Bone marrow-derived monocytes were grown from hemopoietic progenitors taken from wild-type and jnk-2 -/- mice before stimulation with lipopolysaccharide and measurement of tumour necrosis factor-alpha production. Jnk-2 -/- animals were protected from hepatic ischemia reperfusion injury. HO-1 expression and activity was elevated in jnk-2 -/- animals (2.2-fold; P=0.006). Most HO-1 was expressed in Kupffer cells. Inhibition of HO-1 in jnk-2 -/- animals led to the loss of protection from ischemia. Depletion of Kupffer cells using liposomal clodronate led to loss of hepatic HO-1 expression and much more severe injury in wild-type and jnk-2 -/- animals. In vitro studies of cultured macrophages demonstrated reduced tumour necrosis factor-alpha secretion after lipopolysaccharide stimulus, an effect lost after HO-1 inhibition.